Some anomalies in the processes b → s ( = µ, e) and b → c ν ( = τ, µ, e), in particular in the observables R K and R D ( * ) , have been found by the BaBar, LHCb and Belle Collaborations, leading to a possible lepton flavor universality violation. If these anomalies were confirmed they would inevitably lead to physics beyond the Standard Model. In this paper we try to accommodate the present anomalies in an extra dimensional theory, solving the naturalness problem of the Standard Model by means of a warped metric with a strong conformality violation near the infra-red brane. The R K anomaly can be accommodated provided that the lefthanded bottom quark and muon lepton have some degree of compositeness in the dual theory. The theory is consistent with all electroweak and flavor observables, and with all direct searches of Kaluza-Klein electroweak gauge bosons and gluons. The fermion spectrum, and fermion mixing angles, can be reproduced by mostly elementary right-handed bottom quarks, and tau and muon leptons. Moreover the R D ( * ) anomaly requires a strong degree of compositeness for the left-handed tau leptons, which turns out to be in tension with experimental data on the g Z τ L coupling, possibly unless some degree of fine-tuning is introduced in the fixing of the CKM matrix.
Introduction
While direct signals of new physics seem to be elusive up to now at the Large Hadron Collider (LHC), there exist anomalies showing up at the LHC, mainly by the LHCb Collaboration, as well as at electron collider B-factories, in particular by the BaBar and Belle Collaborations at SLAC and KEK, respectively. In the absence of direct experimental signatures of theories restoring the Standard Model naturalness, a legitimate attitude is to figure out which are the natural theories whose direct detection should be hidden from the actual experimental conditions, but that can accommodate possible explanations of (part of) the existing anomalies. This one is the point of view we will adopt in this paper.
There are two main ultra-violet (UV) completions of the Standard Model which can restore its naturalness and solve the Higgs hierarchy problem: i) Supersymmetry, where the Higgs mass is protected by a (super)symmetry; and, ii) Extra dimensional theories with a warped extra dimension, by which the Planck scale is warped down to the TeV scale along the extra dimension [1] , or its dual, where the Higgs is composite and melts beyond the condensation scale at the TeV.
In this paper we will use the latter set of theories. In particular we will consider a set of warped theories with a strong deformation of conformality towards the infrared (IR) brane [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] , such that the Standard Model can propagate in the bulk of the fifth dimension, consistently with all measured electroweak observables. The theory is characterized by the superpotential W (φ) = 6k(1 + e a 0 φ )
where a 0 and b 0 are real (dimensionless) parameters which govern the back reaction on the gravitational metric A(y), φ is the (dimensionless) scalar field stabilizing the fifth dimension and k is a parameter with mass dimension providing the curvature along the fifth dimension. We will not specify here the details of the five-dimensional (5D) model, as they were widely covered in the literature, Refs. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] , which we refer the reader to 1 . In this paper we will consider the superpotential of Eq. (1.1), with the particular values of the parameters
although somewhat similar results could equally well be obtained with different values. As we will see, these particular values minimize the impact of Kaluza-Klein (KK) modes in the electroweak observables and thus leave more room to accommodate possible anomalies.
In our model the Standard Model fermions f L,R propagate in the bulk of the extra dimension and their zero mode wave function, as determined by appropriate boundary conditions and the 5D Dirac mass M f L,R (y) = ∓c f L,R W (φ), depend on the real parameters c L,R which, in turn, determine the degree of compositeness of the corresponding field in the dual theory: composite (elementary) fermions are localized towards the IR (UV) brane and their corresponding parameter satisfies the relation c f L,R < 0.5 (c f L,R > 0.5). In particular their wave function is given by f L,R (y, x) = e where f L,R (x) is the four-dimensional (4D) spinor. Our choice of the 5D gravitational metric guarantees that the correction to the universal (oblique) observables, encoded in the Peskin-Takeuchi variables S, T, U [14] , and the non-universal ones, in particular the shifts in the couplings Zf f where f = b, τ, µ, e, stay below their experimental values as we now show.
Oblique observables
In our model they are given by the following expressions [4] α EM ∆T = s , and ω(y) = y 0 h 2 (ȳ)e −2A(ȳ) dȳ, where the Higgs profile is taken to be h(y) = h(0) exp(αy) with α = 2A(y 1 )/ky 1 . The present experimental bounds on the S and T parameters are given by [15] ∆S = 0.07 ± 0.08, ∆T = 0.10 ± 0.07 (ρ 0.90) .
(1.5)
We show in Fig. 1 plots of ∆S and ∆T , as functions of a 0 , for fixed value of m KK = 2 TeV, and b 0 = 2. We can see that the contribution to the S and T parameters implies the 2σ interval 0.1 a 0 0.3 .
(1.6)
In order to minimize the contribution to oblique parameters we will choose, from here on, the value a 0 = 0.15. The Zf f coupling
The Z boson coupling to SM fermions f L,R with a sizeable degree of compositeness can be modified by two independent effects: one coming from the vector KK modes and the other from the fermion KK excitations. The distortion in the couplings can be straightforwardly written as a sum over the contributions of the various KK modes, as shown in Fig. 2 , thus obtaining the full result [8, 16] 
where g SM f L,R denotes the (tree-level) Z coupling to the f L,R fields in the SM, while 8) with Y f the 4D Yukawa coupling and
It is easy to recognize that the two terms in Eq. (1.7) correspond, respectively, to the effects of the massive vector and fermion KK modes. 
modes for the electron (dashed red line), muon (solid black line), tau lepton (dot-dashed green line) and bottom quark (dotted blue line). The allowed region corresponds to the regime |δg f L,R /g f L,R | 10 −3 . We have considered (c e R , c µ R , c τ R , c b R ) = (0.85, 0.65, 0.55, 0.55).
We plot in Fig. 3 [15] implies the mild constraint c f L −0.5. In particular from the values of |δg L,R /g L,R | for = e, µ, τ we see that for c L −0.5 no lepton flavor universality breaking appears at the Z-pole in agreement with the very strong LEP bounds on lepton non-universal couplings [15] .
From Eq. (1.3) it is easily seen that the coupling of electroweak and strong KK gauge bosons to a fermion f with c f = 0.5 vanishes due to the orthonormality of KK modes. Therefore if we assume that first generation quarks (f = u, d) are such that c f 0.5, it follows that Drell-Yan production of electroweak and strong KK gauge bosons from light quarks vanishes, or at least is greatly suppressed. Likewise the production of KK gluons by gluon fusion, or electroweak KK gauge bosons by vectorboson fusion, vanishes by orthonormality of KK modes, which can therefore only be produced by pairs, an energetically disfavored process. Therefore our theory satisfies our original strategy that direct detection can be hidden, depending on the degree of compositeness (or elementariness) of the Standard Model fermions.
On the experimental side, lepton flavor universality violation (LFUV) has been recently observed by the BaBar, Belle and LHCb Collaborations in the observables R D ( * ) [17] [18] [19] [20] [21] [22] [23] and R K [24] . In the present paper we will attempt to accommodate in our theory the actual experimental data exhibiting LFUV. The relevant involved fermions are b L , τ L and µ L , characterized by the constants c b L , c τ L and c µ L . We will see that explaining all anomalies would require some degree of compositeness for the above fermions, a feature which is not motivated (as usually assumed for the Standard Model fermions) by the value of their masses, as it is e.g. the case of the top quark t R . The required degree of compositeness of these not-so-heavy fermions has phenomenological consequences which, on the one hand, must be in agreement with all present and past experimental data, and on the other hand could trigger new phenomena to be searched for at present and future colliders.
Previous analyses in the literature have considered various ad hoc extensions of the Standard Model suitable to accommodate the anomalies, in particular including new gauge bosons [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] , leptoquarks [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] and general effective field theory frameworks [51] [52] [53] [54] [55] 2 . Anomalies in R K , and b → s processes, have also been addressed in Randall-Sundrum [56] [57] [58] and flat space [59] extra dimensional scenarios. On the other hand, our approach is based on a lepton flavor conserving minimal model solving the naturalness problem of the Standard Model without invoking any extra physics.
The contents of this paper are as follows. The analysis of the R K anomaly, as well as some comments about R K * , is performed in Sec. 2. As the result depends on the unitary transformations diagonalizing the quark mass matrices, and in the absence of a particular UV theory predicting the 5D Yukawa matrices, we will consider for the diagonalizing matrices
Without making a statistical analysis of the parameter space we will assign generic values to the parameters which optimize the results. In Sec. 3 we impose constraints on the (almost) elementary electrons from the branching fraction ofB →Kee, as compared to its Standard Model value, and we adjust other observables, as e.g. B s → µ + µ − , which appear in the b → sµ + µ − decay process. We present in Sec. 4 the result of imposing the different constraints, including electroweak observables, direct searches and flavor constraints. All together they restrict the available region of parameters where the anomalies can be accommodated. An overproduction, with respect to the Standard Model prediction, in the branching ratios B(B →Kτ τ ) and B(B →Kνν) can generically appear. This issue, as well as the region allowed by present data, is analyzed in Sec. 5. In Sec. 6 we consider the R D ( * ) anomaly and we contrast it with the non-observation of flavor universality violation effects in the µ/e sector and with lepton flavor universality tests in tau decays. We will prove that the R D ( * ) anomaly, along with a strict Wolfenstein-like parametrization of diagonalizing unitary matrices, is in tension with electroweak observables, in particular with experimental data on the coupling g Z τ L
. As we will point out this problem can be resolved by somehow slightly giving up on the Wolfenstein-like structure of diagonalizing matrices and thus allowing a small amount of fine-tuning when fixing the CKM matrix. Finally our conclusions and outlook are presented in Sec. 7.
Lepton-flavor universality violation in R K
The LHCb Collaboration has determined the ratio of branching ratios B(B →K ) for muons over electrons yielding the result [24] R K ≡ R which, by combining systematic and statistical uncertainties in quadrature, implies a deviation ∼ 2.6σ with respect to the Standard Model prediction R SM K = 1.0003 ± 0.0001 [60, 61] .
One can interpret this result by using an effective description given by the ∆F = 1 Lagrangian 
After electroweak symmetry breaking the mass matrices for u and d-type quarks are diagonalized by the unitary matrices V u L,R and V d L,R , and so their matrix elements, unlike those of the CKM matrix, are not measured experimentally and moreover are model dependent. In the absence of a general (UV) theory, providing the 5D Yukawa couplings Y u,d , we will just consider the general form for these matrices by assuming they reproduce the physical CKM matrix V , i.e. they satisfy the condition
Given the hierarchical structure of the quark mass spectrum and mixing angles, we will then assume for the matrices V d L and V u L Wolfenstein-like parametrizations as
with values of the parameters (r, λ 0 , ρ 0 , η 0 ) consistent with the hierarchical structure of the matrix, and
and where [15] λ = 0.225, A = 0.811, ρ = 0.124, η = 0.356 (2.8) are the parameters of the CKM matrix V in the Wolfenstein parametrization
The matrix forms of (2.4) and (2.5) guarantee the precise determination of the CKM matrix elements in (2.9). In particular, in numerical calculations, we will make the particular choice
which guarantees the Wolfenstein-like structure of the matrices V d L and V u L . Our theory contains the neutral current interaction Lagrangian
and the couplings G n f defined as In the following we will assume that the first and second generation quarks respect the universality condition. This implies an approximate accidental U (2) q L ⊗ U (2) u R ⊗ U (2) d R global flavor symmetry, which is only broken by the Yukawa couplings [16] . For simplicity in our numerical analysis we will moreover choose c q 1
The values r = 0.75 and m KK = 2 TeV have been chosen, and will be adopted, without explicit mention, in the rest of the paper.
In our model, contact interactions can be obtained by the exchange of KK modes of the Z (Z n ) and the photon (γ n ). They give rise to the Wilson coefficients 3 [16] ∆C ( ) 9
(2.14)
where g
. Using now the Standard Model prediction C at the m b scale, and following Ref. [62] , we find the 2σ interval 0.580 < R K < 0.939, where we have combined statistical and systematic uncertainties in quadrature, while the observable R K , in terms of the Wilson coefficients, is given by [38, 62] R K = C To conclude this section, we would like to mention that the model prediction for the related observable R K * recently measured by the LHCb Collaboration [63] is R K * R K . In fact a measurement of R K * in agreement with the Standard Model prediction R SM K * 1 [61] would be in tension with our explanation of the R K anomaly.
The values of c e L,R are constrained by the LHCb measurement [24] of the branching ratio B(B →Kee) and the 2σ result [38] 0.41 R , and the ratio (3.2) is one to linear order in the Wilson coefficients. Moreover for c e L,R = 0.5 the coupling of electrons to the KK modes of gauge bosons vanishes and there is no contribution to observables involving the electron. On the other hand this is not the case for muons, which accomplishes in our model the mechanism of lepton flavor universality violation from the new physics mediated by the KK modes of electroweak gauge bosons.
The rare flavor-changing neutral current decay B s → µ + µ − has been recently observed by the LHCb Collaboration with a branching fraction [64] 
By combining the experimental and theoretical uncertainties in quadrature we can write the ratio
while, in terms of the effective operator Wilson coefficients in Eq. (2.14), we have [49] 
The 1σ region allowed by R 0 is shown in the right panel plot of Fig. 6 . Global fits to the Wilson coefficients ∆C ( ) µ 9,10 have also been performed in the literature using a set of observables, including the branching ratios for B → K * , B s → φµµ and B s → µµ, in Refs. [66] [67] [68] [69] . However, as observed in Refs. [66, 67] , removing the data on R K from the fits, lepton universality can be restored at a slightly larger deviation than 1σ. As in our model we have the approximate relation ∆C 9 −∆C 10 , using the recent multi-observable fit (which includes R K ( * ) ) from Ref. [70] we get the 2σ interval ∆C 9 ∈ [−0.93, −0.31]. We shown in the plot of Fig. 7 the region in the (c b L , c µ L ) plane that accommodates the previous constraint on C 9 , where we also superimpose the plot from R K in Fig. 5 . As we can see the plot on the fitted value of C 9 slightly deviates from the plot in Fig. 5 on the experimental value of R K . We can conclude that at present R K is the main driving force for lepton flavor non-universality in the µ/e sector. For that reason, as our paper deals mainly with NP effects on lepton flavor non-universality, we will just consider in our analysis R K data. [70] (blank region inside gray bands). We overlap as well the allowed region coming from the R K anomaly (blank region inside red bands).
Constraints
As we have seen in the previous sections lepton flavor non-universality, mainly in the observable R K , imply different degree of compositeness mainly for the fermions b L and µ L , all of them localized towards the IR brane. This fact triggers modifications in the couplings of fermions with the Z gauge boson, which are very constrained by experimental data. In particular, the KK modes of electroweak gauge bosons can trigger, through the mixing with electroweak gauge bosons after electroweak symmetry breaking, a modification of the universal (oblique) observables which were already considered in Sec. 1. Moreover KK modes of the gluon can trigger ∆F = 2 flavor violating effective operators, which are also very constrained by the experimental data. Finally, direct searches of electroweak gauge boson KK modes decaying into muons and taus, and direct searches of gluon KK modes decaying into top quarks, by Drell-Yan processes, do depend on the couplings of fermions to KK modes, which in turn depend on the constants c b L , c τ L and c µ L , as we have seen in Fig. 4 . All these constraints will be considered in this section.
Radiative corrections to the Z-couplings
Our fundamental theory contains the interaction Lagrangian of Eq. (2.11). Upon integration of the KK modes Z n and γ n we obtain the effective Lagrangian
where
Using the formalism of Ref. [55] the RG evolution of the operator
We can now use the fit from experimental data in Ref. [71] g
leading to the result
where δg Z µ L stands for the tree-level contribution from the Z and fermion KK-modes in Eq. (1.7). The resulting 2σ allowed (white) region is shown in the plot of Fig. 8 
We can see that the permitted region is not in conflict with the plot of Fig. 5 , where the allowed region consistent with the data on R K was exhibited.
LHC Drell-Yan dilepton resonance searches
An additional experimental constraint comes from direct searches for high-mass resonances decaying into dilepton final states. The resonances Z n µ and γ n µ can be produced by Drell-Yan processes and decay into a pair of leptons as in Fig 9. 4 In the language of Ref. [55] we have
We are neglecting here the contribution from Yukawa couplings other than the top quark. 6 The recent fit from Ref. [72] yields ∆g In the narrow width approximation the cross-section for the process pp → Z n /γ n → + − approximately scales as
where all couplings refer to the g
couplings, and for simplicity we have omitted the superscript X n . In the denominator the sum over f covers the three generation of quarks and leptons in the Standard Model. As this process is flavor conserving we are neglecting here the small correction from mixing angles.
The best bounds on dimuon resonances have been given by the ATLAS Collaboration [73] Note that for values c µ L > 0.474 and c τ L > 0.446 there is no bound on c q L . Alternatively, as we can see from both panels of Fig. 10 , for c µ L 0.04 and any value of c τ L we obtain the mild bound c q L 0.48. In summary, the constraints on the production of dilepton resonances imply that the first generation of quarks is mostly UV localized (elementary) as expected from their mass spectrum.
Direct Drell-Yan KK gluon searches
Single KK gluons G n µ can be produced at LHC by Drell-Yan processes 7 , and decay into top quarks as in the left panel diagram of Fig. 11 . ATLAS and CMS have considered 7 The vertex GGG n vanishes by orthonormality of wave functions so that G n cannot be produced by gluon fusion, unless G n is emitted by a top-quark loop in which case the production is loop suppressed.
KK-gluon production in Randall-Sundrum theories [1] by the Drell-Yan mechanism. ATLAS [75] uses the formalism in Ref. [76] , where they consider The coupling of the KK-gluon with the fermion f has vector and axial components (unlike the coupling of the gluon zero mode to fermions) and is given by
where g s is the 4D strong coupling, t A the SU (3) generators in the triplet representation, P L,R the chirality projectors, and the functions G n f L,R are defined in Eq. (2.13). Therefore the production cross-section, assuming
where the sum over f goes over the three generations of Standard Model quarks, and we are again neglecting the small correction from mixing angles. By comparison with our model parameters and couplings we can translate the ATLAS and CMS bounds into the exclusion plot in the plane (c q L , c b L ), as shown in the right panel of Fig. 11 . Notice that given the values of the considered couplings in the ATLAS and CMS models, the CMS bound provides the strongest limit. In particular, and independently of the value of c b L , searches for KK-gluons lead to the bound c q L 0.47. In view of the strong constraints imposed by the R K ( * ) observables on the parameters c b L and c µ L , µ + µ − production from heavy flavor (bottom) annihilation in the colliding protons (bb → µ + µ − ) can be sizeable in spite of its suppression by the small PDFs 8 . This issue has been thoroughly analyzed in Refs. [54, 79] . In particular, using the results from Ref. pb at 95% CL. We can see the corresponding exclusion region in the right panel plot of Fig. 12 , which we overlap with the region allowed by the R K anomaly. As we can see from Fig. 12 most of the space allowed by the R K anomaly is also allowed by the present LHC bounds on the production of KK Z resonances decaying into dimuons.
Dimuon

Flavor observables
New physics contributions to ∆F = 2 processes come from the exchange of gluon KK modes. The leading flavor-violating couplings of the KK gluons G A nµ involving the down quarks are given by
where t A are the SU (3) generators in the triplet representation. After integrating out the massive KK gluons, the couplings in Eq. (4.9) give rise to the following set of ∆F = 2 dimension-six operators [16] 
We will assume for the matrices V d R and V u R the same structure as for the matrices V d L and V u L , respectively. The strongest current bounds on the ∆F = 2 operators come from the operators (
which contribute to the observables ∆m K and K respectively [80] . For the matrix configuration of Eqs. (2.4) and (2.5) the experimental bounds on ∆m K and K can be translated into the constraints 15) corresponding to the constraints on Re c
LL,RR(n) d21
, Re c
and Im c
respectively. We display in the left panel of Fig. 13 these constraints in the plane (c b L , c b R ). We have considered for the parameters λ 0 , η 0 and ρ 0 the values 
After integrating out the KK gluons, operators as (
, which contribute to the observables ∆m D and φ D [80] , are generated with Wilson coefficients By again assuming that V u R has the same structure as V u L , the experimental data translate into the bounds 20) corresponding to the constraints on Re c
LL,RR(n) u21
and Re c
in Eq. (4.19), and Im c
in Eq. (4.20), respectively. In these equations the functions F and G are defined by 
The b → sνν and b → sτ τ modes
If there is a contribution to the processB →Kµµ, contributions to the processes B →Kτ τ andB →Kνν will also be generated. We will start by considering the processB →Kνν and define
This process is encoded by the effective operators
generated by the Lagrangian
where U is the Pontecorvo-Maki-Nakagawa-Sakata (PMNS) matrix [15] and
we can write The charged current decays B → D ( * ) − ν have been measured by the BaBar [17, 18] , Belle [19] [20] [21] [22] and LHCb [23] Collaborations. In particular they measure the quantities by 2.2σ and 3.3σ, respectively, although the combined deviation is 4σ. This is exhibited in the plot of Fig. 15 where we show, in the plane (R D , R D * ), contour lines of 1σ (solid), 2σ (dashed), 3σ (dot-dashed) and 4σ (dotted), as well as the spot with the Standard Model prediction.
The 4D charged current interaction Lagrangian of the KK modes W (n) µ with quarks and leptons can be written, in the mass eigenstate basis, as After integrating out the KK modes W (n) one obtains the effective Lagrangian
where the Wilson coefficients C τ,µ n are given by
(6.6) In case the first and second generation quarks respect the universality condition, the Wilson coefficients can be written as
and the coefficient r is given by the ratio
The corrections to the R D ( * ) observables from the effective operators are given, in terms of the Wilson coefficients, as [46] 
This gives the model prediction along the straight line in Fig. 15 . into the allowed region at the 95% CL shown in the left panel of Fig. 16 .
The relevant functions in the definition of 
We show as a gray band in the bottom part of the figure the experimentally excluded region σ · B > 0.017. We overlap as well the allowed region coming from the (R D , R D * ) observables. We have considered c µ L = 0.44.
The strong constraints imposed by the R D ( * ) observables on the parameters (c b L , c τ L ) make the pp → τ τ production from bottom-bottom fusion (especially for IR localized left-handed bottom quarks and UV localized first and second generation quarks) relevant in spite of the suppression of heavy flavors in PDFs. The analysis has been done in Ref. [54] and we will follow here the same lines as for the dimuon production from bottom-bottom fusion, as constrained by the R K anomaly. The cross-section for production of bb → Z 1 is given by the plot in the left panel of Fig. 12 . Using this information we show in the plot of 
Lepton flavor universality tests
The anomaly on the experimental values of R τ / D ( * ) also has to be contrasted with the non-observation of flavor universality violation effects in the µ/e sector and with lepton flavor universality tests in tau decays 11 . In particular in the µ/e sector, the nonobservation of flavor universality violation at the 2% level translates into the condition R 
where we have assumed that c e L = 0.5 and so C e = 0. Consequently the condition R µ/e D ( * )
1.02 translates into C µ 0.010. As C µ is a function of (c b L , c µ L ) we plot in the left panel of Fig. 18 the exclusion condition which corresponds to the shadowed area.
As we can see from the right plot of Fig. 16 , and the left panel of Fig. 18 , the bound c b L 0.29 would translate into the bound c µ L 0.33 which is perfectly consistent with the amount of lepton flavor universality breaking obtained in this paper. Finally the R D ( * ) anomaly, and its corresponding lepton flavor universality violation in the τ /µ sector, also has to agree with flavor universality tests performed at the per mille level in tau decays. In particular the observables 6.11) are subject to the experimental bounds [55, 86] , R 
One can see that radiative effects proportional to G 
. This competition produces a partial cancellation and the result leaves more available space than any of the individual effects 12 , without introducing any fine-tuning. The allowed region in the plane (c b L , c τ L ) is shown in the right panel of Fig. 18 . The green region is excluded from Eq. (6.12) for c µ L = 0.44, a value consistent with the R K anomaly from Fig. 5 . The plot from the R D ( * ) anomaly is superimposed and the white region is allowed by both.
The short conclusion in this section is that lepton flavor universality tests can easily agree with the experimental value of the R D ( * ) anomaly.
The Zτ τ coupling
Finally the R D ( * ) anomaly has to be contrasted with radiative and KK corrections to the Zτ τ coupling. We will do it following the formalism of Sec. 4.1 and using the experimental value from the fit of Ref. [71] g Z τ L = −0.26930 ± 0.00058 , (6.13) which leads to the result 13 12 We thank Paride Paradisi for pointing out this effect to us. 13 The recent fit from Ref. [72] yields ∆g To conclude this section and as we can see by comparison of Figs. 16 and 19 , there is a tension between data from the R D ( * ) anomaly and electroweak observables, in particular the
, because the electroweak corrections to the effective operator ( 
) and thus trigger, after electroweak breaking, a correction to the Zτ L τ L coupling proportional to h 2 t . In short, assuming a Wolfenstein-like structure for the unitary transformations 
Conclusions and outlook
In this paper we have tried to accommodate present data on lepton flavor universality violation in a model with a warped extra dimension, where the Standard Model fields propagate, and which is basically in agreement with electroweak precision observables thanks to a strong deformation of conformality of the metric near the IR brane. Every fermion field f L,R in the model is characterized by a five-dimensional Dirac mass parametrized by a real constant c f L,R which controls its localization or, equivalently in the dual theory, its degree of compositeness. Fermions with c f > 0.5 (c f < 0.5) are localized toward the UV (IR) brane and correspond in the dual theory to mostly elementary (composite) fields. The coupling of gauge boson KK-modes with fermion f essentially depend on the value of c f : it is very small for elementary fermions and large for composite fermions. In this way the basic elements of lepton flavor universality violation through the exchange of KK gauge bosons is built in ab initio, and controlled in the theory by the different values of c f . In particular it is very easy to generate lepton flavor universality violation for electrons, muons and taus by just assuming that electrons are elementary fermions while muons and taus have a certain degree of compositeness.
The results in this paper depend, to some extent, on the five-dimensional Yukawa matrices Y 
As those matrices depend on a number of parameters we have considered generic values for their entries, satisfying the Wolfenstein parametrization and leading to strong bounds in the down-quark sector from ∆m K and K and in the up-quark sector from ∆m D and φ D . An analysis for different values of the parameters, in case they would be provided by particular UV completions of the present model, should be readily done along similar lines as in the present paper.
Moreover our theory is lepton flavor conserving, as we have considered in the charged lepton sector models where the 5D Yukawa matrix Y is already in diagonal form, i.e. V L,R = 1 3 , thus avoiding strong constraints from lepton flavor violation. Had we considered models with more generic Wolfenstein-like matrices in the charged lepton sector V L,R , bounds on lepton flavor violating processes, as e.g. τ → 3µ or µ → eγ, would have imposed very strong constraints on the off-diagonal elements of V L,R . We postpone the study of this class of models for future investigation.
Using the above ideas it is straightforward to accommodate the present flavor universality violations in the observables R K , as well as the rest of observables depending on b → s + − and b → sνν, processes. The summary results from R K are given in the left panel plot of Fig. 20 where we show the allowed regions in the plane (c b L , c µ L ), taking into account all different constraints obtained by electroweak observables, direct LHC searches and flavor observables. We also have included the green region which is excluded from Eq. (see Fig. 19 ).
of them put together leave the approximate allowed region (V u L ) 32 1 which implies in particular that r 1. As we can see from Eq. (6.7) this would strengthen the value of R D ( * ) with less composite τ L leptons, which in turn unfasten the tension with the experimental value of g Z τ L
. Of course the price to pay for this "solution" is introducing some degree of fine-tuning for the fixing of the small CKM unitary matrix entries from matrices V d L and V u L with larger entries. This little fine-tuned solution will be worked out elsewhere.
The remaining lepton-flavor universality violation is the anomalous magnetic moment of the muon a µ = (g µ − 2)/2, which deviates with respect to the Standard Model prediction a SM µ by ∼ 3.6σ, while the corresponding observable for the electron, a e , is in very good agreement with the Standard Model. Our theory has the required ingredients to trigger a sizeable correction to the muon anomalous magnetic moment through the mixing (induced by the muon Yukawa coupling) between left and right-handed muon n-KK modes and the corresponding zero modes. However as the mixing is controlled by the experimental bounds |δg L,R /g L,R | 10 −3 , it does not have enough power to trigger a large effect, and extra physics should be introduced in the model to encompass explanation of anomalous magnetic moment of the muon. In the context of warped theories, a possibility was already presented in Ref. [87] where heavy vector-like leptons, with the quantum numbers of the Standard Model muons, were introduced and conveniently mix with them through appropriate Yukawa couplings. As it was proven in Ref. [87] the explanation of this effect is consistent with all electroweak and flavor observables, and direct searches of heavy leptons, and implies a high degree of compositeness for vector-like leptons which could be detected at present and future colliders.
